This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



PATENT ABSTRACTS OF JAPAN 



(11 publication number : 11-194134 
(43)Date of publication of application : 21.07.1999 



(51)Int.CL 



G01N 37/00 
G01B 7/34 
HOI J 1/30 
HOI J 9/02 
H01L 49/00 
// C01B 31/02 
H01B 1/04 
H01L 29/06 



(21 Application number : 10-276426 
(22)Date of filing : 1 4.09.1 998 



(71 Applicant : CANON INC 

(72)Inventor : DEN TORU 

IWASAKI TATSUYA 



(30)Priority 

Priority number : 09298373 



Priority date : 30.10.1997 Priority country : JP 
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ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve directivity of 
a carbon nano tube and to obtain a device with large 
amount of electron emission, by surrounding a 
connection part onto the conductive surface of the 
carbon nano tube. 

SOLUTION: A layer 21 for constituting the conductive 
surface of a substrate 20 is formed on the substrate 
20, a carbon nano tube 24 is connected to the 
surface of the layer 21 for constituting the conductive 
surface via a catalyst ultra fine particle 23, and a 
connection part to the conductive surface of the 
carbon nano tube 24 is surrounded by a barrier. In 
this case, at the junction between the carbon nano 
tube 24 and the conductive surface, ohmic junction, 
Schottky junction, or the like that are fully joined 
electrically exist and junction characteristics change 
due to the composition and manufacturing conditions 
of the layer 21 for constituting the catalyst or the 
conductive surface, thus obtaining an improved device 

that is electrically joined to an electrode and where the carbon nano tube is mutually isolated 
and also obtaining an electron emission device with improved electron emission 
characteristics. 
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a. — :/ & t§ xi £. * — * > y f- * — :/ x ' < w * t? *> o 

■C. &*-*>^y^-yw&«tt*ffi~tf>*££-g8# 
PtST'H * 4xT ^ 3 C t £*H8 t ■** 3 U — # ^ -/ ^ * 

(IS** 2] K*-#v^y^-y^tt&*iiF-S?ffi 

KjfcgLfctf-tfV-J-yf-rL-y-CifcoT. SttegfcK^P 
*s^«tt*ffi{ClSii^^^ LTV>-5iS** 1 f£«t 

[fS**3] gttt«E^i:^mtt^ffii:roFBl(r^ 

b ^/uS^ix-C^iiS** 2 I5«c<0*-jK v-f y f- 

[fS**4] ^tt«&iF^^«tt*ffi^»Ffl^a 

**$r^ifis** 2 &%i<D*-#>-r ; r^-y^u 

I IS** 5] ttMiBW. &ar«tt*ffiK£aftW* 
-77*4 

(IS** 6] a/^h, = y*vkRtf 

ttft>P>Btf*i£4>&< i: t> 1 o«r£/,T-v*-5IS**2fa 

[IS** 7 J &1&mft*<K>t(L*mt 1 ~ 1 0 0 n ra-C- 
fc-5IS**2, 5&tf 6W^h,7i>C9*Kfa&CD;&— 

I IS** 8] Stftfc^e j f-OigC^j55 2~5 0nm-C*> 

[§s**9] &mmiTsi-x-t-$:-£ttm&mimML<o 
lis** 1 0 ] mt m*. &mn&mm\~Mfi. l^t 

✓PS = ? AJg^ffigHfclg-t-ifcSIS** 9 ie«<o*-^ 

HT-flij£$;h,-t^.5IS** 1 ffl&nU-if^s-i- J 

[is**i 2] &5g«i43lffiav &&<£Kiai$£*t-t 
V^5=*:/&^tfJlT-«J&£ix-Cl^f***l lf2«c<0 
ij —if, is-)- y *f- a-Zf/q * 0 

{IS** 1 3 J mmA^> U => v££tffS** 1 IE«c 

" lis** 1 4 ] Wfes, WgmttWS&tSfiK-rsfl- 

t R-«>tmA> b * 3 IS** 1 IE*t<0# — # v#- y ^ 
[IS**l 5] ^«tt»S5^. ^s^^fi^^^-c 



ftZ>'S>*l < t i> 1 o0>7E3?l££iriS** 1 IB«<0*-^ 
y ^3.— y-r 

io [§S**i6] ^*-/JO-t-y^=.-y^««c*fil 

&nm*&mmm ^ x o x sv mc^bi $ nt v » -5 is** 

its** 17] mm&mim*G-rz>&WRu®.m-nfe 
mm^mm^m^xoic-m^^vx\,^^-^^-f- 
y^^-ySrfixi. 0t*-^^-f-y^*-y«z)^«tt 

<vi£&n<Dmwfi i mmxw$.ixx*.^*— 
/?-=.-7y t '<-ix<»mmjjmxib'?x; ^s^ssr 

20 iMrfiSK^^fc^-^v-^y^^-^figm^Sr^-t- 

^y ^a-^Sr^-f-^XgSrW-rs C i: i "T 
5 * — * y 7- * <oSJ3t*ffio 

IIS**18] ^-^^-t-y^a.-y^^Sr^ 

Si*-7Kvt-y^3.-y^S«^*— tH^^- 
y ^ a. - ^ Sr^-f 5 16745f£fc!2 j««t^^ ffi A» b * - * 

30 [i»**i9] mmm^m^^-r^mw^am^y 
mm^m^it^xoxmi&i&tn^D ^^t-io-cia* 

h 4 -5® Sr^fig-T xes^tt«E^wtt1sf*» b 

«!^«i^iS:^-t--5XS=Sr*-r5fS**l 8f2«ctf>;t>- 

1§S*« 2 0 ] 0ugStt^ffi£W1-5£fc#&effi-> 

t^«EecTSr^i--5X^. ^{S«^t->y =>^S«i:» 
YW* h-C5g^lctelli--5XS, 7* h 

h-c-&®snrv>/<cv^{g;««:->y 

Sr^-rSXgSr^-rSIS**! 8lE«cO*-^v-r-y 
50 y-r^^ xroKig^ffi, 
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l!t#«2 3] KT^5-«?^)ig«rl©ffiS?^-t-iXS 

Sf?^*^Jt-t-5XmSr*-f-ii»**2 2lE«t<0*-^>- 
I If 2 4 1 &*r®4^ffi # . &£#«clfifS 5 ixX 

IS. ttr/u« = 9AMg£|MMfcUT*l?U:tt-t-£r 

SrftfeLfcofefcliMEAfc&ttlRU ttiMTL&tftWttt 

t«K©7/i'StI1' icttiMTL ^ ttWMS *9 <>: £ 

-rSXfl£^tf§S#JSl SEioi^vtyfa-y 

ro#ffl«T-C-*0fii-5I&S:^tr«5R«2 4f2*fe<D*- 
[IS*^2 6] SdJP&$:2 0 0~l 1 0 0tT?5~6 

IS** 2 7 ] tttt&Wcflfetttt? «r2fc«E**ifcU: <fc 
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2 9 ] ttflfetttitf- «>«T-SdS 1 ~ 1 0 0 n m 
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<o * - * / ^ ^ - <<< * wBiig^te. 

(I»*£3 0l gSte«£«t^W«rT-SAi2~5 Onm-C 

10 &£trEE;b4t 500~3000Pa OSSfrtt 1 . KS* 
&4 0 0~8 0 0'CJc:Aof8i1-5XgSr^tfi«**l 7 IS 

t> i oT-fe5is*«3 iia«<o*-^v^/^ 3 .-y7 ? 

«3 2fE*few*-5l?>'+/5 L 3--^'7 =f ^-l'^<o®jt* 

20 m B 
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40 lt^S:^trfS*«3 5lS®<0«^»UJ^ o 

3 8 ] ttMflm-T-j»«0El»«tt«ifiK%iEC« 

mi^£<>xBf8.£ixit&mn.*xhz>m*m3 stucco 

[It** 3 9 ] tttttttfc-?-*' a'** h . =■ y ^U&U 5 
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[ISM4 0] MiS^Ofi^-Siii ~1 0 0 nm ~ 

5 3 5.38 3 9 <OV ^i" 4X*»<0*^|E« 
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[fS#«4 3] tttta^0t««tt*BBI=^JftLft:TA^ 

S = *AI&(0|®ffi&telBlT-fc£l*#«4 2lEttW«^F«C 
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M4 6] snstg^v'y =^*^tff?i#*3 4ia 

[!8#«4 7] !KPtSiJ5^«t4*a55:^-r-5«-^ 
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$fttl^5t)Oll^/Uf!?*-A't/fa-y (MWN 
TiB&ffc-f--5) iiftfii-cv**. if©J:54«IJS«>* — 

[0 0 0 9] ^h<r>U—if^-i- a— y«3Mi&«rffi 

*tC*t*StiaUC^:i- «fc9t-4So El 1 (a) ~ 

(d) 4", &w<omti.*— if^-r/^ 3.— y^*— #y 

— ^^77^^- Sr. 1 2a~l 2cli*-d<yt7f 

[ooio] #V7r-i'^^-liSJ» 5 7c#<v HH-¥ 
ff-CR«*«>JPIB«3S***aibTi^j:V^Hl (a) 
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mi (b) <d & o izj- *.—7<D<p-L-tfmzm~¥-rrT-B 

[0 0 1 1J T-^»mffi^T*«igi (c) lZ?frf£o 

\z*i>\z. mzmf -cao^ zL-^<om p «i£#3§ii 

MWNT|;<C5„ SfcT-^JfrSSH'U— f-m&mx- 
\tmi (d) 5l-#filc/«coT^/iV^a— rfftm 

[0 0 121 ±l2<0*-5K^y^i-y(0$li*i:b-C 

XVl'-y-m&mX'hi. *fcC<0±12 3«Jg£WK 
[0 0 13] ri^l4ft^l$/j:3lI|gKo^T«TKfBf 

(i) f&m&m^m#Mfe 

-Cfc5„ r<Di9^ffl!teJ4. C. E. SNYDER6K 
<t-5 International Patent OWO 
89/07163 (International Pu 
blication Number) JrfE^c£tL"0» 

fc>& v > £ ^ $ it x v * -5 , 

[0 0 1 4 J ®!|Sr^t*Sl«>Jtlil : 2 0~2 

0: 1 0 , «t&ttFe-*\ FeiMo, C 

r. Ce, Mn08£ttdtttSt&rVC:l3 9. ^rtvSrt* 
— AK (fumed) T/U5"^±lC#itS-frT*5<*j5fe 
fctilSttTV^. R^Stt5 5 0~8 5 OtWjSH 
T\ jfcfttt: 1 -f 9 7K*7)5 IOOscc 

m, mm*stsmw*tf 2 0 0 s c c mgi^ff* u 

< „ iSS^Sr^AUT 3 0#~ 1 HHBffitW-*^ 

[0015] u-c#e>n5*-5Kv^*-y<^^ 

J±S&**3. 5~7 5nmgftti)!), S$liIS(7)5 
~1 0 0 0«i:|t5. ><7-*>w*9@1??i£H:^-:/ 

[0 0 16] *fc^fi£^l4«t</iV^t,WWMoSrtt^ 

«cu -mitMm#x*%m#x\ci,x 1 2 0 o^-c- 

K£$-tir$t SWNT755^$ix-5C H. Da i 
("Chemical Physics Letter 
s" 260. 1 9 96, p471~4 7 5) felciot 

[0017] (2) r-tmmm 



T—?tm.m±. 1 i j i ma tr «ti?©wi'av^m$ 

il. Sfc*ffll4. Nature (Vol. 354. 19 9 
1. p 5 6-5 8) iZ.f&$i$jxX\,*Z>. T-f1ttm.mil 
14. TAr=*> 1 0 0 T o r r O^OA*-? fo&MmMZ 

m t ^x B.MT- ? tkm o t v * o *HMrfimv*> s. 

2 0 n maJKStfttfe?- £ -f5„ C (O*-^ 

a-^liIg4~30nm-CS$iRl jira> 2~50n 

10 9. ^-<o*-^>WiSiie^jtli«ilc^ff(c:^^ir^ 
[0 o 1 8] Steoe-yfiifa- /rt, ifc^^— 

bV— {rX'WiCX\*5 a 

[0019] ifcT. W. Ebbesen 6»4T-^«C 

"Nature" (Vol. 3 58. 1 9 92. p22 
20 0~2 2 2) HCttl/O^S. gffilCjES9mnu figtii 
Mg6ram©^f»5:fflV\ ^-r V^— tp"C 1 mmSt 
L-C*KSli-5«t9lcI9;SL, ^AjftS OOTorr 
(O^m^X-mi 8 V, 1 0 0 AWT— 9ti£m*&*.£ 

[0020] 500Tor r UATfc t stf>:rV ^ 
— ^Wf»I^H'>>i< , 5 0 0 T o r r K*-t-C-k:£ttW£ 
^*tt^>-f-5. S^&tttf) 5 0 0 T o r r tit 

5. 

[00 2 1] (3) 1P— DHSStfc 
L'— If— IS*j£l4T. Gu o e>(C J: 9 . "Chemic 
al PhysicsLetters" (243, 19 

95, p49~54) »Cffi^$tvt, $t>lCA. The 
s s yi. "Science" (vol. 273, 19 

96. p4 8 3~487) CU-f-l^ffiti^n- 
^ttSWNT^j*S:«^UTV^5o ^cO^ffiW^BStt 

40 WT<Dtia9-C*fc5„ 

[0 0 2 2] S-T, ^^tptCCo^N i 

KSr^Bb, ^WfJCA r 5 0 0 T o 
r rtSfcbfc^. £#£1 2 0 O'CSStrADHR-f-So * 
LT^If OJiotEWWtfW^N d YAG U— If— fc** 

9, *fc. SWNT^iioTn-ytl-i9SV^» 

50 [0 0 2 3] <5cir*— sKv-^-y ^=u— yvHsmizofX 
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wkmm-m&X'bz. ^(o^xft^^m^siTim 

[0024] ( 1 ) m^ss 

^fcifc^m^ie^ UTOW^fifrW*,, W. A. de 

Heer<bl±. "Science" (Vol. 2 70. 

1 9 9 5, pi 179) "C. T—9tftMfeX*ftt>t\>tzJl 10 

/fa-^iatiotV^*!. I cm 2 «BSA>b 
7 00 VcoSffiwfPJbfll-<t*) l 0 OmA«±<a;6fcaiH5S 

(0 0 2 5] $7c, A. G. R i n z 1 e r £>»i, "S 
cience" (Vol. 2 6 9, 1 9 95. p 155 

o) kt, T-ftkmmx-'&hixitij-tf >■*- y 

:/<Dl#£«ffiKI&9mrT#tt£f¥<iffiLfc*^;S, ft 
7 5 V«DSJEBlAHCi95t«S<C»KDfc*-^>-^/^^ 20 
— nA, 9cV&<Dm^1tl3— if,ls-T J =l — 

^5. 

[00 26] (2) S TM, AFM 
H. Da i bli, "Nature" (384, 199 
6, pi 47) iZjo\,^XH— tfls-rS'J-a.— y<OST 
M, AFM^WJSfflKoVvrfg^bTV^. # — JtfVt" 

ftliK&ftS nmOSWNTI:4otV^, fy^ (t 
i p) jWSK. b4^i>u*5fcft. i*ftroi&P<9ge#<o 30 
fit-t««T-^ «Cfy/^7r>> (tip c 
rash) <r>tj\*m&thti i! f--y-7 (tip) ^§6^5 

[0 0 2 7] (3) 

A. C. D i 1 1 o n bliSWNTSrffiV^^ b\z£. 

5Ct?r"Nature" (V 
ol. 386. 1997, p 3 7 7~379) icS^t 

AK &mht£ttjkm&UW*n*8R1BttmbVX1H# 40 
[00 28] i¥5Kfttff<o*— ^a-ycDflffig^ 

-c»»*t, $ hizmmTznmiz&ttxmjgmwiz 
[0 0 2 9] eajxi*, mf-mt lxwsvx? t-rzm 

A. G. Rinzler f>li, "S c i e n c 50 



e" (Vol. 2 6 9. 1 9 9 5. p!550~155 
3) IwTnSix-O^J: — *y7r^ <o l *Sr 

[0030) it, Wa I t A. de Heerh 
11, "Science" (Vol. 2 7 0. 1 99 5, 
pi 179—1 180) tei-TJ " S c i ence" (V 
ol. 2 6 8. 1 9 9 5. p 84 5-8 47) 

[003 1] 

mSHPfctttJH-S £ £ * B £ i"*. 
[0 0 3 2] 

[tWBS:flfft1-5feft4>3i&] * UCLA'S Bftftfeft 

[0 0 3 3] &Ptfg£, T/l^57-t> U a 
A'S-J-SrStrPMHt, 0H^tf^«^ffiJ:lCT/U5^ 

[00 3 4 ] *fc±fEOTS«JSr«-rar t 
«r*i* STJ f ^*tt^ffili«a^I«g^«t o I-— 
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[0 0 3 5] HK±iEtf>gfi<)£itdc-r£^i:<D-e#5® 

xhz. 

[00 3 6] *LT;tf><fc5#*$§91K.fcftl:f. #-# 
v-j- y *■ - y «>^rititt«rK« t J: o -cWlPi-* i t tf 

#5. L-c«^F-ikum*ttic«*ifcm^»cu* 

[0 0 3 7] *fcl£|^ii£T/i^-7-'t> L< =»v£ 

jf-=u— L, £-*tf>;b — jtfWV^a— 
■&aj*sRBESI- <fc o TSV McRSBtSftfcWfiKw;*/— # ^ 

^ST M-^A F M*?<08t#l-*?~-<Oigffl K «fc 9 ig Lfc t> O 
[0 0 3 8] SiZtt«Ctt«iB^. l£&#Kftl#£ft-C 

ttttftltt: J; o T /u 5 $ ft S 

L"Cfiw»«tt«iiil=Wa'riBta^Lfc*— #^ 

[0 0 3 9] /i43±IELfca^(0*«^Jc:^V*T, 

riM&^-L-O^tli, *-*>"»-y^-aL— 
ffiirffi^^LTV^fiiWcff Tffc < TTtt'SJifrft'L 

**rit-f'55c»«r*tf^^*4trtft»i«r*L-C*-* 



[0 0 4 0] 

[004 l]i2 (a) ~ (d) RUffl 3 ( a ) ~ 

(d) tt&**&m^i>*frz>i}— -fc-s-i- J -7<T'< 

[0 0 4 2] 0 2X1/0 3 ICJ^l*-C» 2 0l*£ifc, 2 1 
2 0 <Dg«f4«ffi Srfltjsg-f 5 ® , 2 4 »:0BM!tt 

^, 2 3l*&#-tfV^/^-^<!:l£«*i43lffiiW 

— 4©9itt*ffi2 1— <r>m&U (root) <Dffl 

mzftymtimmxhs. 

[0 0 4 31 02 (a) »i, &ft2 0±.\Z&m#<Dmn 
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*ftxv*5o 
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12 5"C«lfi£5ft5fi§«-Cfo5. 
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5 y ^ 9 , felJ^ 

40 [0 0 4 7] 0 311*— l&^-r J f- =>.— -7ft h^/M* 
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#|ifg2 2ICioT:fe>7ffl*ft-CV5MSr^L-Cfc5 < , 
03+, 3 5J±iffei^@r'fc5. 

[0 0 4 8] 03 (a) l±S#<D^mtt*ffi«Tfl?JE£-r.5 
121 «>±l^*SaMUI««>lftiiUI 3 5 , -5rCQ_h 

ICte^«?SfiC^- 2 3 9 , ^^ftfej^e^StT- 2 3H 

n—xis-r a — y **/£B:'i7? v * 5 011 ^l x wgt 

03 (b) S&*—#'s-i-Sf-a---7tt&U 
5-ffit*)|iBtfPfSOfflaEJ- , b^^ft"tV^^T**)»?, 0 
50 3 (c) H^*te^E4r«lfi£-t-5g2 l(O^E*5tp#W 
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(d) I4£te2 0. &«ttS?ffi£tifc«-t-<5Ji 2 l. KfH 

*ffilcte&J!3 5;»s^&£ixTV^0y-C-;fc.5. 
I 0 0 4 9 J Cftfe W0i|-C*{4^-r h ^*/H$£-M£^ L 

:R{fc#jK»4 1 ~ 1 0 n m#$f £ *%mX&>Z><, Ifelf Jl 

( a ) (om&x-ibtvtfmm&mmzmm. 2 2 

(b) (c) Ofl|jft-C*>*Llf. PSM2 2<DJgf£&fc: 
RttJI 2 2 i ^mtt*ffiXI4»*tt«ESrSft^-f-5 C t 

10 0 5 01 z<om2R.vm3iz^vitmfSnt— mx*> 
ox, CT^ffHgjr^-rip/itSfigtsfc^ww^iffl 

rtWtW-efc^o 09lr*3V^T9 1 l43|«4*B«r«Sfi£ 

-TiJi 2 1 J:fc#*«5F*ifclft»*-e*> 0 » rroiitii 

H«2 2Srt^*a-CV^ <> ^rUT 5 3 14&&&JI+KJ£ 

^^nfciwa-cfcs. ^\,x9z\mfm.mmtmnm. 
nt&&<myt<o'<*xhz>„ ^vxz.n&jtemitio 
&mzmmm®L$L* 2 3 jjsrit e>*t. ^©ftMiifflatt^ 

*SA»e>*— ^a — ^ 2 4 ;45*fB?L 5 3 ©SfciG 

ior»?u6ttfc»i«*nfc«iiai«ktt : ?-2 s 

[00 5 1] @ 9 |:/TfA-/)5yt / fa-yf/^^ 

mmtL**:frvxmm£-ttibixxt5?) . tw*- 
10 0 5 2] ±%&&mmmmizi£x&# 2 0 km vx. 

M*-t£m2 (a) «V«B3 (a) ~ (c) Xli09ft 

tn nriE^bfcj:^^, mw,viimmzm&.-tz>m 2 1 
#^». &m.2 2ow*&3kK m7Ltmmmcto<o9e¥F 

[0053] *7t02 (b) , (c) , 02 (d) 
14133 (d) l^fa^cLfd^co^-^^/^^-y^ 

[0 0 5 4] PtS2 2l4x/W ;Mt;Lfci:#l~®#$*X 
5 Ife&tt-^;*/ — # / » - :Tj£jRR»«>SilM£« *4 



*i-r5»»tli. mt^V^^RX* 
^t>y=>^ (SiC) «?A^igl4-h-5'>ft< itlo 

[0 0 5 5] ci<o.fc a— y<DigStt 

10 £S^Ott£tt*B9 0fltrttOT*il3Cl-f SKI*, fflx. 

= (Al) «B«Hfefl:ir:J:o-cffe>tL«T/u$^' 

fDaV (S i) cWftlJKioTjlbW/Jay 

20 t>L<f4&ft:v-!/ =^^»iSlcfflv^ix5o 

[0056] Al 0Kffifefl:&£: tt> 0lJ^li->^ 

XA I trWi, P t*?£|si*Si:L4 0Vg«<7>« 

Srt-14. A 1 W^ffitCjtS^iScn m~3& 1 0 n mC0*»7L 

[0 0 5 7] Mittf»««ififcTA' 5 = 

KA 1 09iUiftfiJR -(TVuS-f-JK) tc^Sn^iffBTLrt 

y (Ti) , ^/U3-r7A (Zr), i^^-y (Nb) . 
tr-yVlV (Ta) , ty/fy (Mo) » ffl (Cu) R 
XffiXl (Z n) A»fe.®tfiX^'>ft < thl o<DjtmZ$ 

[0058] HI*>. w«)«>fe*m-(?i»«tt*ai«:»J«U 

mutmi&Ltz.'!) . mm&mm>bMmvxvt.ozt 
[0059] ft»»-e*«tt«iB «r»j« t 

*Wi&i-Z>tt'®*'e;t£'<* 9 3 Srff^-f W^t frX-W 
5„ ^LT" <^^<^. 9 3 !4*ffl?L 5 3 OlSSB t ^«tt*ffi 
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[0060] s i rolSfii^ii^offifffifjK^-es 

i e^UffiiUtSIOmA/cm 2 W 

•> y =*>i>v<nmt > y =■ >tr-sirisat$ 
tvfc«»w»iTL«: s i mmmm\zmm-tz> r. 

So 

1006 1] ^r^t?04itfS^t UT^mtt>y =>v£ 

trHMSfc* lt •> y => ^x\tmt> y => ^xmmznn 

L , r (D&JLOjEgW* e> * — # v-J- y ^ a— 
10 0 6 2] ±|EL7blf KA 1 Wfig&lSHfc-^S i <D&§*g 

L-CI4, 0tj;ttf& (F 
e) , =is</U\> (Co) Xi±^ytr^ (N i ) *5^lfe> 

[0063] te&fiS&tfc^WIM' X<k LTti^lxtf^ 
f^lnm-lOnm, 1$Kli2~ 5 0 n m<£>&H#£f 

[oo64] z <omt£ t&mmm.* <ofmn^<omifi^ 
Tttfc om'&tirt-zftm-fzm&X'ibiitz, c o s o 4 

• 7H 2 0=5%, H 3 BO3 ==2%<0*SfjK«fT?K^t 
«tt*ffit»(6l«e<?:WP^tCl 5 VM'&(D&m (50H 
z) «ESrRiiDi-lx«<tv^ ^(D^mcXtHi. Mx.t£ 

muni- * « A-t- 5 r. «t a* -c * 5 . 

[0065] ttftfc*U^t^*fc*Ar 5ttO*«fci: 
[0 0 6 6] w«7tRI=L-C^$ttsntSU:J:o-CSi9 

[ 0 0 6 7] 0IJ j^lff <!t *S<b&j»> bttZ J¥ V . 



[0 0 6 8] rnfe<o*^#£Lv\S>mttSft<rcfIP J ?> 
coco, ^^ir*iS*5«l:Ofg?^d^/j:5^<o^^«itSj 

[0069] */c#-*>^y^-:ycoi6i&-t-tf>j*g 

^y ^A^o^gtt^^^^i65^(f 
[0 0 7 0] &K0 5 ir^W\ *«W^-5*— 

[00 7 1] 0 511. TA-S^ilBJl&flH^cfaS!*— * 
20 05 (a) «c^i-J;5tc, 09x:tfs i 

^— S«±l-x Ti> Zr, Nb, Ta x Mo, Cugt 

[0 0 7 2] &nz x a i *Him8£fc-rzizib\cm&z^ 

fflx.l£0. 3M(Di/=L'?mgmz.m:ls. l 7'Ctr^L 
frSitimft&mm. P t<S:|^«itLT4 0V<7)«lE-SrHl 

30 £ft«2*tfii#$c'>-f-* ^s, a i m<omtizw o fmji<om 
f$.tmzmffi.m*m*i'X— ^t«:5o ^e^^. ai^ 

vxmmm-mt-ri>. m^mm^m^m^.-r^m 

tU, Ti, Zr> Nb, Ta^MiMo^rfflV^fcti 
-g-Jctt:, 010 (a) \c^t$KWBItfktStito*Wt& 

mf&Liz.m&\a*. 010 (b) ir*Lfc«t9^. mm 

40 »:iot, 02, 0 3&t)«09<OfBr4x^(C^L/ L c*- 

jK v^- y ^ ^-yf'H * m <om jf* ^Mig-t" 5 r. <t A? 

[0073] ^xfi. ^Stt^ffiSrT i » Zr, Nb, 
Tail>llMotMU ^S«tt*®IC^LfcA 1 

ihLfc^-, 0 5 (b) 

^LAcA I J82 6tt*<Dm£Jjfa\z±xmt&HXTsU 

$.-rkt£V. * ^i»?L 5 3 ftmm&mm 21* -c-iipi^ 

50 1 ~ 1 0 nitKOffST-T/P? <fc 7 ^«f*SJa{* 
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T&503 (b) (D^-^yfyf-a- t'^w x\zts 

[ 0 0 7 4 J *fc3(E«lt*ffi£T i , Zt, Nb, T a 
j£lM*Mo-C«!ricb, K^fitt*iS^lSbfcA lJgO 
|S§&Sfete£l!§«gHfc«iifcft*M5teT btefcfc&Kfffjh b 

09lC^bfc<t9lC««tt^a5t«a?L5 3»lg 10 

BP*>T i , Zr, Nb. T a j&VMiMo t&M&SttZ. 
te^cffi t mK t <DfSl<D&m& fc*«fc|6|Jb £-£3 HWX 

t * / f- ^ — y £ <Dm<o&m&<D 

10 0 7 5] ^^T-^^^fig^ixSSiriW^^TVi 20 

T'ttA 1 OBft&ftoTA 1 W*VfttttJM£J:o-CHME 

SkitZixtzA 1 ^#£iIiibT«A¥&«H;:§|#tij$*i,5 

Ti, Zr, Nb, Ta^^liMo^?) £$W?UggB<Z>T 
C5i:#^t>tt5„ -frbTTi, Zr, Nb, Ta«£V> 

[0076] tz?>xs<*fiWf8.£ixitmmft&*m# 
tiBB?L5 3 bcorfinmm&tfxv&mztizmmizmb 40 

•5. 

[007 7] t T^flf it«:(7)^mi±*ffi £ *ffl?L 5 3 £ 
3. -7 &Mf& bfco *><0^mtt*S «!: v-J- / 



KLli2 0 0~l 1 OOt, TOli5~6 0^!jf4U 
[0 0 7 8] Hlrigffi^ffiSrCu^Z n-Cffifigb. IS 

xmmLtcmmmmbixz,, *Lxz<Dffi'&mim2 

(a) lr^bfcJ:9^*-^VT-y^^-y^^®ttS 
DBStbffiJ'a:«^ Lfcjo-tfvv-y ^^-yffl<ofliig 

[0 0 7 9] ZZX±.%Zl,tz£*<DffiLm\ZfrfrZ,ffi&# 

[0 0 8 0] !5cv^T*fl(lfEbfc**Srfflt^-CiHaatf{ctt!gSE 

^JCtorig2, @3*>-5VM409fc^bfc«&;*-5f! 

[008 1] D— -fc-y-r; yrojfcgtt, 09xtfia 

3-CB4fcoV»-CKW-f*. @4t 4 UZR&®&Xib 
9. 42 ItSft:, 4 3 AmMfoWtiLtiLXib 9 StaKA" ^ 

afCA-t-SW-C-fct), S^iE-CW^^^fia^-li 
•5. 

[0 0 8 2] 4 6I4*^<^#^7-1' VC*>9, ^— ^ 
^-Xlszf^n—? 9—tf^y^tmmZilX^Z. 4 7 

[0 0 8 3] fc*>^;i;iT-fftip!bfcggtf 

Wit\iWPtXM^?\'i'%:%mi}*&X ! g 4 4A»t> 1 
0 s c cmiAU J^effiit^Jait/**?^^^^ 
WAf 4 5«^7|ciiS: 1 0 s c em^AU §33l*WJ£ 
0 0 OP alrbT, MiH7V7 p l;± 7 
0 O'Clr bt 6 0 #fflBL&£ltZ> 0 
[0 0 8 4] C©±9l:Lti?>ii5*-^tyfa 

$tltl0nm~*10nral;45„ %tL*f- Oft 
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[0 0 8 5] 

[008 6] nfeM 1 

(1) S*i:LT»^/i*iSS:*-f-5S i 

iritJT i SrJP£l OOnmlCfiEKUfc, JJ 10 

^&f*f4. RFi^J : 4 0 0W. A r jff-ftBz : 5 mm 
To r r at. T i SrlfcagL P?)C3£Brt-t\ 

"CA 1 lg«rJP$ 1 jimKjsSJ&U 0 5 (a) 

[0 0 8 7] SfcTifiS:, Zr, Nb, Ta, M 
o, Cu, Zn, P d £fcliAui|EI8K£;tfc«*l4± 
ISt ^iUcbtS 5 (a) K/TH-SJimitfr^H-SStt 

[0 0 8 8] Zfrb<0£:ft&&* 0. 3 MOT 20 
*l;8Sl,. 1 7*Cir»Hpbfc**S«i:Srl^1iilr. Pt 
&mmiZl,X4 OV£>*ffi£SMHlLTA 1 WHH^tSr 

tT'tofc. Eli 0K^Lfc<fc9iwmmffl*nK£9*#)& 

SKA 1 OT«ffij4Sg^t£;ft|Sg&&<fc«^»i«'>1-S^ 

£ Lfc#*«S«:oV^H;il OKtti&ii (a) "C-^L 
fc„ *0M*iil oam-C&ofc. C^t?^ttP>OTS^Sr 30 
[0 0 8 9] £fc««^BD&fltj£i-£JI&CuMLRtf 

z nmt i,iz&*<Dmmci\,^xn. mion&m 

(b) T-^bfc<t9lc-*«B£fil[*5±#bfc(0*,{g:TU 
[0 0 9 0] Slc«Ctt«SSr«rA-r«JI«:PdMLfttf 

( c ) \z^vtz£?iz&mzmfam*m±Ltc'&icf§im 40 

[009 1] UcKU ifE^-^O), <2>&lK3><0£&t:: 
ld»«tt*ffi±«)T^S = ^A«ll-t«>J|tjS*i6iK3^ 

4 taut 5 3 ttmmtmmzttmm ltv * 
{immzmf&i-z&m (MtiiTi. z r , Nb, Ta 



[009 2] ^/W— T'OOTS^IZOV^-Cli. ^»tt^fl§ 

2 (a) izjjkvizs: : nzmw.&&miz$.xmmLx 

[0093] t-1t?/i"-7<3><0&&lz-o\,*Xti:. WStt 
L*fB?L#&ig $ ivc U * o tz t> o t % tl h ix 

[0094] (2) s i <> x.^-m#mmizT it& % z 

rm. NbH, TaKSVMof«Lfc05 (a) 

K*ii»Ji*S:±E (1) ipj*tbrt»iufc. in 
5)©1M#*0. 3M0->a9flyg»tt:9HftU 17 
tMc-ffc#Ufc££S{££|&<gK. P t &mmicLX4 0 
VOT®ESrfpAnUTA 1 OHWfflfeflittTftofc. E§&& 
teli@l oicm^TAJk (a) -C^H-KttBMkftiKoM 

[0095] if/v— ■7G><D&mzn,^xmi®mm : f-mwi 
m.^m^x^m^mx^tz.tz.^. y^-yonm 

[0 0 9 6] &{£://U-^®&tf€)OT«#:K:oV>-C> $|B 
7L«S-OT^5/^rOTL^$S:£JlTOT*j*T-iW^Lfc. BP 
*>C o SO4 • 7H 2 0=5 w t%, H 3 BO3 = 2 w 

OV*Tfi#J- 1 1. 5 VT-fcofcO(C>FfU, i/A— 

tt^ffii: OT^«tt«0|6] Ji(rfi®^SWSr*fc LTV ^-5 1 
[00 9 7] (3) ±B (1) (2) ^Lfcro 

-Cf^iatfc. «WLSrt^KUfc»ff«rCoS0. 4 • 7H 2 
0=5 wt%. H 3 B0 3 = 2wt%©«iS!l:SU 
1 5 VO£Bft (5 0 H z ) SEE&S&g>Raf|«ra-r5 
<t»JBl5 (c) OTi^/i^BTLjSg8«CCojg^[e^5«* 

[0 0 9 8] &K®4K^J:5&KJS3£@rtX?#--* 
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^iSrlOsc cm^AbTR£g3&[*WflE;*)$:5 0O 
4 0 0 — 8 0 OX.iC bfc. 

ioo99] mmtf&fe Lit&. mw#xm-A'g 44t>> 

^<VtfV<7>lg|*^Sr^l 0 s c cm^AL-T:Rt&$S 
rtWJE^Srl 000Pal:LT2 0#Rfl{fcf$bfc. ^rb 

i&gfc^fiK LT^fe******!;:* ►) m bfc. 
[0 1 0 01 &*)fflbfcSfc<Z>^B5$:FE-SEM (F 10 
ield Emission — Scanning El 
ectron Microscope: W.$t-tk\tife£t%L 

(d) JC^iplr^TLJSgSWttgSEiS^^b*-^ 

■C, S&a^wMLKteoTfiiff^faKf&eb-t^fc,, 
[OlOlJfcfc'U **yfrV~*X*<r>W&\z^ 

gtffc&slt. T-fe^U>-, ^V-tf^ 

[01021 nbhtz* X* 

v-?- / ^ 3-— U x SrK^ -r KsJg b. 

#ftmffi&£fc£¥m?fl.o&{fc/5>ib0. ImmiLfc 

pKKBbfc. 1 0 _8 To r r 

[0 10 3] *fcittfc09i: bT, W-fSS 

KvxmMvtz. 

[0 10 4] ^<Df§*. ^/P—7 P ®, ©Xt/€)W*— # 

zs-r yx^w^ic^xii. fai ooven*D^f> 

#m«5St^8J£;h,ttX#> 2 0 0 VEn*P<0[^(Om»S* 



[0105] z<dz tA^h^mm^^ ^■nm.^ma 
mtLxmtiizmmzG-tzztfrm&ztLfc. x?* 

/is—^Qx-foitiv 

[0106] (4) ±!2 (l) taWLfcroi^C#ft 
T-^/W-y<D<OSfrSrfflSLfc„ :«lfl:SrH 2 :He 
= 2:98 (tfcgllt) <Di&&#*<pX5 0 0'CXl!%ffl 
&*QSbfc&, ±IS (3) £R«l;:t-C#-#W-y*- 

5W**JHv»T±B (3) tlH)«^bTm^»cHift«r 

*V \ J« . 3m«iffitw i oX'<*t"&7t $ tt/<^. Wigmttd 5 
[0107] 2 

-5. £P)«Sir£#i:bTffifrbfcS i ?*;/n- 

oBg-Sr&ttJLKJRJ^O. 1 ixmf&mLtz'&, Plbggrt 
T** — r-£A Uc^X-TiSiabTA 1 SrO. 2/zm 

<Dm£Kf&mi,xAi/commm*ftmvtz 0 c:t- 

^^•j/^ U V^ft=liRFtt^34 0 0W, Ar=5mT 
o r r#H^-Cfc5„ 

[0 1 0 8] &tC-CDS<^5r0. 3M<D->a^Bfe^jK(c 
iU 1 T-Cl^ftbfc^S&fcl^l^ PtSrii 

^ br 4 o vppjdd bA i mzwimmt bfc„ mffi^Dtc 

«t»)*W^^A 1 W*SB^g^t$n*»i£^«'>-t--5 
>45. ^<om*Ba^-C#t±bi65i:«liEttA5ii^:bT— ^ 
fflJc/iSo Al)K<Dge{t;^T-f-2.tiSadFL^Tifi<7)Co 

m^mm^^^m^m^m^^tz^X', ^<ow^.xm 

[0109] ~ (7?iSBaw5t5rJ£tf -5fcJ6l- 5 w t 

wyy^ffitiM o^BagbfcmKitswi-isaaK 
W!#t)nfc, ntcz.<DHimiciiixmTLmn\zTi&<D 

[oi ioi Mzznmft&m4\zv:-t&fcmw. t t>\zw> 

fU 4-f^g{Eiit5«tO J ^^Al : 4 5^&*9R^ 
«r"2 0 s c cmSJA'bT-RJSSEffrtWEE^rSr-S-O-O P"a- 
ir bfco * L.xmfrlfc? LT Sft:ia*Sr 6 0 

[0 1 1 1 1 r&«;J?£3EbfcflL ^»T-^^u->-5rl 0 
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%£T**;&Lfc2i£J®**#;*£:2 0 s c cmmXVXK 
££3grt<DEE?J$rl 0 0OPaia"C2O^ft«fU. 

[0 1121 #f>ftfc£f£tf>g05SrFE-S EMKTM 
f Utv^fcii, #— #V-^y^:x— :/CDgtt$fcl O nm 

5. 

[0 113] ^P>ftfc#-*W-/^-7 , X'W 

ftX'BLimtiifrb 0 . 1 mmSILfc&BU:** fa«ffi&19: 
ILfc, tUTfY^- rtSrl 0~ 8 To r r KtlMS 

•i- / ? a. --y> trom^mfiiSrfli^ ufco 

[ 0 1141 *«>&JIMftl 5 OVfWWI$A>P>»tti«s£riS 

tttt&iu*c#>, 2oovHUnitt0ftUftXfti±3gttf* 

[0 1151 %WS\\ <r>ji— j)?yt/fa- ^Srffl^T 
•5/0^ #-#v^y^-:/gris^*<«#j>s;fc*»5 

[oii6i mmm 3 

S„ 

[01171 UTte^ (Smm~S 1 0 0 mm 

Gem) ©pSS i£SSrJHl\ fi#J*SS:?f2fi£-r5£. 
*>(:: p £ S i SSwgffiK A 1 J8££& 1 n mf&m U"C*» 
5>4 0 0t;f7=-;i'U ^-5y?3^^htff8 

[0 1 1 81 ^ LT£{££-S>ogS>= 1 0%. 7*3-/1/ 

^{fc^tDSoSffitt* 1 0 mA/ cm 2 fcfc 5 J: 9 

*J jftf I PAX'&ftLtz. CWIgKJ:*) S i -Scffilrii 
13 6 ( a ) J'n^-f- <t 5 1£& n m~& 1 0 n m<0ij»?L#JI2 



[0 1 19] ^wS(^«:K^if«llcig;ELTK3gffil 
JRtiK#felr.t9 F e£0. 3nraIfLfc. * L"CK2S 

WIS***. 136(b) co«fc 5 KtHL'HzttKttfftK 

-T-2 3#A?>i*A,/ctj|jgi:#ofc 0 
[0 12 0] !Jc»rco5S{*:Sr0 4lc*-rs^e*^19; 
IU Sf *^«Af 4 5*'f)*i*^«r 2 0 s c c m 
^ALTS£§3§(*J?>EE2>$r5 00PaU:L;fc e -fc UT 

io #^7>7'«r^*ru-cs^iaffi2r6 5 otSKLfc. a 

«#££Lfct£, xfU^20sc cm^UK^ 
S3grtWffi^£2 00 0PairLT2 0#ffi{£}$U * 

©«#*n»9 >7*m vx#xmm&&mvtL'&mmB. 
m&&mz\^xfrb&# : &*:%.wc&*)mvj>--#^-}- 

[0121] ftfeja&eta«c^^src o . n i £ 

y ^$ISrFE-S EMfc-CSJS L7c 

20 tr^. ttiSEtLtFe, Co&t;Ni?:ffl^fcf''M 
* Kov ^TttiRBflJMJ' A» b CD * — tff ^ y ^ a — y 

5#— tf?W-y :/coj£fiiii5 £: A/£JL bftftrt* 

[0 12 21 IWttFe, CoMN i feffilMTflsML 

^-rtlcStL. Sfiiffi-etolW^O. I mm 
IBLftittKlzttfflttff&RCLfc. tUft^-rt 
30 &10- 8 Torr Kftft LfefftftftttSKjEOttEEfr 

bmiol-cv^, *v^y^a— ^*>?>o*^-»m* 

[0123] ^CDSglft, 8100 VEPAlB»^&«7-lfcai 

&Wm $ *Ui C * , 200V epAnBtco&mmsitgii * — 
; ? ^-7*mzL#mZ^tzJ&ht£ifr\sX 1 offiF 

[0 12 4] cfttt*— TWiltflc+a' 

[0 12 5] 

<oS!i*<o09S:. !3 7<O7 p o-fe^®^|ji^|iit04<oige 

[0 12 6] *-r&&XtbZ{&t&KS i «^*^-±ICH 
■ 7 ( a ) "<D i 5 K 1^ h 7 1 (^^. httK. AZ) 
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